Background and Aims: achilles tendinopathy is a common problem that can cause disturbing symptoms in activities of daily living as well as prevent sports activities. the purpose of this study was to evaluate the effects of fascial incision and adhesiolysis combined with radiofrequency microtenotomy in treatment of chronic midportion achilles tendinopathy.
Achilles tendinopathy are usually middle-aged or older. The primary treatment of choice is non-operative, however, in some patients these methods are not sufficient in providing relief to their symptoms.
Radiofrequency based techniques are commonly used in e.g. tonsillectomies, decompressions of herniated discs, and soft tissue debridement in arthroscopic surgery. Radiofrequency microtenotomy has been successfully used in chronic tendinopathy involving the rotator cuff and lateral epicondylitis (1, 2) and in early clinical studies the Achilles tendon, the patellar tendon, and the medial epicondyle (3, 4).
The purpose of this study was to evaluate the effects of fascial incision and adhesiolysis combined with radiofrequency microtenotomy in treatment of chronic midportion Achilles tendinopathy non-responsive to non-operative treatment.
INTRODuCTION
Achilles tendinopathy is a common problem. It often affects individuals that participate in sports that involve running, however, sedentary patients may also be affected. Achilles tendinopathy can prevent sports activities as well as cause disturbing symptoms in activities of daily living. The patients suffering from
MATERIAlS AND METHODS
The study design is a retrospective analysis of a case series with prospective final follow-up evaluation. Our series consists of 24 patients diagnosed with chronic midportion Achilles tendinopathy. They were all treated with fascial incision and adhesiolysis combined with radiofrequency microtenotomy. The operations were performed between 2004 and 2007. There were 12 men and 12 women with a mean age of 54 years (range 39 to 72). Thirteen of the patients were active in sports that involve running.
The diagnosis of Achilles tendinopathy was based on history, clinical findings, and corresponding ultrasound findings (hypoechoic areas within the tendon, fusiform swelling, increased cross sectional diameter, and increased vascularity). No patients with retrocalcaneal bursitis or partial Achilles tendon tear were included. All of the patients complained of pain in the Achilles tendon during activity as well as stiffness and pain in the mornings. Some of the patients experienced occasional pain also in rest. In all cases a painful swelling in the Achilles tendon, usually fusiform in shape, was noted in clinical examination. In all cases a preoperative ultrasound examination was done. The location of the tendinopathy was in the mid part of the tendon in all 24 cases. The minimum duration of symptoms before the surgery, including radiofrequency microtenotomy was 6 months (average 14 months; range, 6 to 28 months).
Most of the patients had been treated in other centers prior to the referral to our clinic. All of the patients had gone through various modalities of non-operative treatment that had proven unsuccessful. The non-operative treatment preceding the fascial incision and adhesiolysis combined with radiofrequency microtenotomy varied considerably in different cases but consisted of e.g. limitation of activities, pain medication, cortisone injections, physiotherapy, stretching, eccentric training and sclerosing polidocanol injections. At the point at which the decision of surgery was made the patients were not willing to continue with non-operative treatment.
All patients were treated with fascial incision and adhesiolysis combined with radiofrequency microtenotomy (Topaz MicroDebrider, ArthroCare Corporation, Sunnyvale, CA, uSA). In 1 case the procedure was done under local anaesthesia and in the remaining 23 cases spinal anaesthesia was used.
In surgery a longitudinal skin incision of approximately 3 to 5 cm was made over the area of the tendinopathy either on the medial or lateral side, depending on the surgeon's preference. The crural fascia was incised and a short fasciotomy was performed in all cases. Adhesions, if present, were freed. For the radiofrequency microtenotomy a central unit with a timer, a single use microdebrider, and a foot control were used. The area of the tendinopathy was located and the tip of the microdebrider was placed perpendicular on the dorsal surface of the tendon and activated with the foot control for 0.5 seconds as light pressure was applied. At this point the tip of the microdebrider would sink gently into the tendon. A continuous saline drip was used. From 8 to 20 perforations were done at approximately 5 mm intervals and a grid-like pattern was created with the perforations. The number of perforations depended on the size of the area affected by tendinopathy. This area could easily be palpated both in surgery and pre operatively. The wound was irrigated with saline and the skin was closed. A soft compression dressing was applied.
Postoperatively no casts or walkers were used. The patients were allowed to begin full weight bearing immediately as tolerated, however, without toe raise which was avoided for the first 1 to 2 weeks. Crutches were rarely necessary. A 2 cm heel raise was recommended for 2 weeks to reduce tension in the Achilles tendon. Sutures were removed 10 days after surgery. Gentle stretching of the tendon was begun 3 weeks post operatively and at this point cycling and swimming were also allowed. Jogging or running was not recommended for the first 6 to 8 weeks after the procedure.
The patients were followed at our outpatient clinic for a minimum of 6 months. A final evaluation was done at an average of 30 months (range, 18 to 45) after surgery, including radiofrequency microtenotomy. The patients were asked whether the operated Achilles tendon was better, the same, or worse than before surgery. Their pre-and postoperative symptoms were evaluated using the Nirschl Pain Phase Scale of Athletic Overuse Injuries (Table 1 .), a measure of functional impairment from pain (5). The patients were questioned about pain in rest, in activities of daily living, and in exercise and a VAS score was assigned for each activity. Also an overall estimation of the result of surgery (excellent, good, fair, or poor) was asked from the patient.
The Wilcoxon Signed Rank test was used to compare distribution of results between measurements before and after treatment. Non-parametric method was used because the result scores were not normally distributed. Statistical analysis was performed with SAS version 9.1 for Windows (SAS Institute Inc., Cary, NC, uSA).
RESulTS
Pain relief in the Achilles tendon in the patients who had pain at rest was noted within 1 to 2 weeks from the operation. At the first follow-up visit 3 to 4 weeks after surgery most of the patients (17 out of 24) were able to walk without a limp. None of the patients used crutches at this point. In clinical examination the operated tendon was thickened several months after the operation. During the follow-up a reduction in this thickening was noted, however, the operated tendon seemed to remain permanently thicker than the contralateral side. Tenderness to palpation was noted 
4
Mild to moderate pain before, during, and after exercise which alters the exercise or activity. ADls are affected.
5
Moderate or greater pain before, during, and after exercise or activity, forcing the patient to discontinue the exercise. Pain is experienced with ADls.
6
Phase 5 pain that persists with complete rest. Pain disrupts ADls, many activities have to be eliminated.
7
Phase 6 pain with disruption of sleep on a consistent basis. Pain is aching in nature and intensifies with activity.
ADl: Activities of daily living during the first weeks but this subsided during the follow-up. At the time of the final evaluation (average of 30 months post operatively; range 18 to 45) all of the 24 patients felt that their operated Achilles tendon was better than prior to the procedure. Also in all cases the Nirschl Pain Phase Scale of Athletic Overuse Injuries had improved from the pre-operative score. The average pre-operative score was 5.0 (range, 3 to 7) while the average post-operative score was 0.7 (range, 0 to 4). This difference was statistically significant (p < 0.0001). The post operative VAS score in rest was 0 in all cases. The post operative average VAS score in activities of daily living was 0.14 (range, 0 to 2), and in athletic activity 0.6 (range, 0 to 4). The patients themselves rated the result excellent in 14 cases and good in 10 cases. None of the patients rated the result fair or poor.
There were no intraoperative complications. One patient had a post operative superficial wound infection that resolved with per oral antibiotics. Another patient had a deep venous thrombosis post operatively which was treated with anticoagulants uneventfully.
DISCuSSION
To treat midportion Achilles tendinopathy with fascial incision and adhesiolysis combined with radiofrequency microtenotomy is fairly simple and the technique has also been previously presented in detail (6). The results are encouraging as all of our patients rated the result excellent or good and the improvement in the post operatively Nirschl Pain Phase Scale of Athletic Overuse Injuries score was statistically significant. There also seems to be a low risk of complications. To our knowledge this is the largest follow-up study of fascial incision and adhesiolysis combined with radiofrequency microtenotomy in treatment of chronic Achilles tendinopathy.
Despite of the active research in the field of tendinopathy the etiology and pathogenesis still remain somewhat unclear. Also the mechanisms by which different treatment methods relieve the symptoms are not fully understood.
Non-operative methods are always the primary treatment of choice for Achilles tendinopathy and in many cases surgery is not necessary. Eccentric training, extracorporeal shock-wave therapy, local steroid injections, sclerosing injections, aprotinin injections, deproteinized hemodialysate injections, iontophoresis with dexamethasone and topical glycerol nitrate are some methods that have been reported with beneficial effects in treatment of Achilles tendinopathy. Eccentric training has been suggested as the first-line therapy in the treatment of chronic mid-portion Achilles tendinopathy (7). It's effects have been shown in prospective randomized controlled trials (8-11).
However, even in these studies significant improvement and decreased pain is not seen in all patients. In addition in two studies, the first one with athletes and the other one with non-athletes, only about 60% of the patients benefited from eccentric training exercises (12, 13) . It seems obvious that a certain portion of patients with Achilles tendinopathy will not respond to non-operative treatment and in these cases surgery should be considered.
Traditional surgical treatment commonly indicated only after 6 months of unsuccessful non-operative treatment has typically included releasing of adhesions, a fasciotomy, longitudinal tenotomy or multiple short tenotomies and possibly resection of the abnormal tissue in the tendon. Satisfactory results have been reported in approximately 80 to 90 per cent of the cases (14) (15) (16) . However, in a recent series of patients with chronic Achilles tendinopathy treated surgically it was reported that non-athletic patients experience more prolonged recovery, more complications and are at greater risk for further surgery than athletic patients (17) .
Early clinical studies have shown that treatment with low dose radiofrequency can lead to excellent or good results in 90% to 95% of cases with tendinopathy of the Achilles or patellar tendons and in medial and lateral epicondylitis (13, 4) . In a recent study 24 patients with recalcitrant lateral epicondylitis were randomized into two treatment groups: extensor tendon release and repair, and radiofrequency microtenotomy. The conclusion of the study was that radiofrequency microtenotomy provides a promising alternative to the traditional release operation for elbow tendinopathy (2). Taverna et al. used radiofrequency microtenotomy for treating chronic supraspinatus tendinopathy and compared the results to traditional subacromial decompression. The results were comparable in the two groups (1). Also plantar fasciitis has been successfully treated with radiofrequency microtenotomy (18) . using bipolar radiofrequency microtenotomy in chronic tendinopathy of the common extensor tendon origins (i.e. lateral epicondylitis) significant pain reduction was noted already 7 to 10 days after the procedure and the pain reduction lasted for the follow-up period of 2 years (3). In our series we also noted a rapid reduction in pain which occurred within one to two weeks from the surgery.bipolar radiofrequency treatment has shown to induce acute degeneration and/or ablation of sensory nerve fibers which might explain the early pain relief after radiofrequency microtenotomy for tendinopathy (19) . After this initial degeneration the nerve fibers have been shown to regenerate by 90 days from the treatment (20) .
The long-term beneficial effect in tendinopathy using radiofrequency microtenotomy might be the result of an angiogenic and mitogenic healing response that it causes (21-23). In our series there were no signs of deterioration of the results during the follow-up period of an average of 26 months.
In a cadaveric study thermal microdebridement did not affect the biomechanical properties of human patellar tendons (24) . During the follow-up period of our series there were no ruptures in the tendons treated with radiofrequency microtenotomy and we have not seen tendon ruptures after treatment with radiofrequency microtenotomy during the time we have used this technique.
We have been using radiofrequency microtenotomy since 2002 for the treatment of various tendinoses and according to our personal experience as well as this study it seems that this technique is a useful and safe option for patients with chronic isolated Achilles tendinopathy non-responsive to non-operative treatment. Our follow-up (average of 30 months; range 18 to 45) suggests that the improvement is not just temporary.
This study has limitations related to it's retrospective nature. However, radiofrequency microtenotomy is a fairly novel technique and not many reports have been published so far. In conclusion fascial incision and adhesiolysis combined with radiofrequency microtenotomy seems to be a safe and efficient option for the treatment of chronic midportion Achilles tendinopathy non-responsive to conservative treatment. Prospective studies comparing pre operative and post operative validated scores are necessary to further evaluate the role of radiofrequency microtenotomy in the treatment of chronic Achilles tendinopathy.
